Inhibition of glycoprotein synthesis in the endoplasmic reticulum as a novel anticancer mechanism of (-)-epigallocatechin-3-gallate.
(-)-Epigallocatechin-3-gallate (EGCG) has been found to trigger the unfolded protein response (UPR) likely due to the inhibition of glucosidase II, a key enzyme of glycoprotein processing and quality control in the endoplasmic reticulum (ER). These findings strongly suggest that EGCG interferes with glycoprotein maturation and sorting in the ER. This hypothesis was tested in SK-Mel28 human melanoma cells by assessing the effect of EGCG and deoxynojirimycin (DNJ) on the synthesis of two endogenous glycoproteins. Both tyrosinase and vascular endothelial growth factor (VEGF) protein levels were remarkably reduced despite unaltered mRNA expression in EGCG- or DNJ-treated cells compared to control. The hindrance of tyrosinase and VEGF protein synthesis could be prevented by proteasome inhibitor, lactacystine. Collectively, our results support that glucosidase II inhibitor EGCG interferes with protein processing and quality control in the ER, which diverts tyrosinase, VEGF, and likely other glycoproteins towards proteasomal degradation. This mechanism provides a novel therapeutic approach in dermatology and might play an important role in the antitumor effect or hepatotoxicity of EGCG.